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the	  performance	  as	  the	  visual	  content	  generator	  and	  to	  provide	  the	  guidelines	  
ĨŽƌŝŶƚĞƌĂĐƟŽŶ͘^ƉĂƟĂůŶŽƟŽŶƐŽĨŝŶƚĞƌĂĐƟŽŶĐĂŶĐƌĞĂƚĞĂƐƵĐĐĞƐƐĨƵůǀŝƐƵĂů
performance	  instrument	  that	  is	  easy	  to	  understand,	  easy	  to	  navigate;	  yet	  
ĐŽŵƉůĞǆŝŶƉŽƐƐŝďŝůŝƟĞƐŽĨƉĞƌĨŽƌŵĂŶĐĞŝŶƚĞƌĂĐƟŽŶĂŶĚǀŝƐƵĂůĐŽŶƚĞŶƚŐĞŶĞƌĂƟŽŶ͘
2
Figure	  1	  -­‐	  3
Examples	  of	  VJ	  set-­‐ups
Overview
dŚŝƐƚŚĞƐŝƐ͕ĂůŽŶŐƐŝĚĞƚŚĞĐŽŵƉŽƐŝƟŽŶĂůĞůĞŵĞŶƚ͕ĂŝŵƐƚŽĞƐƚĂďůŝƐŚĂĨƌĂŵĞǁŽƌŬ
















performance	  system,	  by	  using	  the	  space	  within	  which	  the	  performance	  exists	  
ƚŽĚƌŝǀĞĐŽŶƚĞŶƚĐƌĞĂƟŽŶĂŶĚŝŶƚĞƌĂĐƟŽŶŐƵŝĚĞůŝŶĞƐ͘dŚƌŽƵŐŚŽƵƚƚŚĞƌĞƐĞĂƌĐŚ͕
the	  term	  instrument	  is	  used	  to	  describe	  the	  visual	  performance	  system.	  The	  use	  

















Context 	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Chapter	  2





































equally	  alongside	  a	  musical	  performance.
^ǇŶĂĞƐƚŚĞƐŝĂĐĂŶďĞĐŽŶƐŝĚĞƌĞĚĂǀĞƌǇĐŽŵƉůĞǆĂƌƚĨŽƌŵĂƐŝƚƵƟůŝǌĞƐƚŚĞǀŝĞǁĞƌ
ƚŽĐŽŵƉůĞƚĞƚŚĞŝŶƚĞƌƉƌĞƟǀĞƉƌŽĐĞƐƐ͘dŚĞƐǇŵďŽůŝƐƚŵŽǀĞŵĞŶƚŝŶƉĂƌƟĐƵůĂƌ
viewed	  synaesthesia	  as	  a	  ͚ŵǇƐƟĐĂůǀĞŚŝĐůĞƚŽĂƩĂŝŶĂŚŝŐŚĞƌƌĞĂůŝƚǇŽƌƐƚĂƚĞŽĨ
ĐŽŶƐĐŝŽƵƐŶĞƐƐ͛;DĂƫƐĞƚĂů͕͘ϮϬϬϱͿ͘	  ƐƚŚĞǀŝĞǁĞƌŝƐƚŚĞĮŶĂůƉŝĞĐĞŝŶƚŚĞƉƵǌǌůĞ͕
ƚŚĞƐǇŶĂĞƐƚŚĞƟĐĞǆƉĞƌŝĞŶĐĞŝƐŝŶĚŝǀŝĚƵĂůƚŽĞĂĐŚƉĞƌƐŽŶ͘ƌƚŚƵƌŽǀĞƐƉĞĂŬƐ
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ĞŵŽƟŽŶĂůƌĞƐƉŽŶƐĞ;DĂƫƐĞƚĂů͕͘ϮϬϬϱͿ͘
dŚĞƚĞƌŵǀŝƐƵĂůͲŵƵƐŝĐƚŚĂƚǁĂƐĮƌƐƚƵƐĞĚďǇZŽŐĞƌ&ƌǇǁŚĞŶĚĞƐĐƌŝďŝŶŐĂƌƚƚŚĂƚ
‘give	  up	  all	  resemblance	  of	  natural	  form,	  and	  create	  a	  purely	  abstract	  language	  




















ƌĞƉƌĞƐĞŶƚĂƟŽŶ͘‘The	  truest	  parallel	  that	  I	  can	  conceive	  between	  direct	  light	  rays	  
ŽĨĐŽůŽƵƌĂŶĚŵƵƐŝĐǁŽƵůĚďĞƚŽůĂǇĂƐŝĚĞĂůůĂƩĞŵƉƚƐƚŽƌĞƉƌĞƐĞŶƚŽďũĞĐƚƐĞŝƚŚĞƌ
ŝŶĂŶĂƚƵƌĂůŽƌĐŽŶǀĞŶƟŽŶĂůǁĂǇ͕ŝŶƵƐŝŶŐĐŽůŽƵƌ͘ dŽƐŝŵƉůǇƵƐĞĐŽůŽƵƌĂƐŵƵƐŝĐ


















































I	  have	  seen	  the	  famous	  harpsichord	  on	  which	  music	  may	  supposedly	  
ďĞŵĂĚĞǁŝƚŚĐŽůŽƌƐ͘EŽƚƚŽƌĞĐŽŐŶŝǌĞƚŚĂƚƚŚĞĞīĞĐƚŽĨĐŽůŽƌƐŝƐ


























Clavilux	  –	  Thomas	  Wilfred	  –	  (1889	  –	  1968)
Thomas	  Wilfred	  joined	  the	  Theosophist	  Society	  when	  he	  moved	  to	  America	  who	  
wanted	  to	  create	  a	  colour	  organ	  that	  would	  demonstrate	  spiritual	  principles.	  
/ŶŝƟĂůůǇƚŚĞŝŶǀĞƐƟŐĂƟŽŶƐĞƚŽƵƚƚŽĞƐƚĂďůŝƐŚĂƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶĐŽůŽƵƌƐ









The	  interface	  is	  a	  remote	  control,	  with	  dials	  and	  switches	  that	  is	  used	  to	  change	  
and	  control	  the	  movement	  and	  colours	  of	  the	  visual	  imagery.	  Wilfred	  developed	  
ĂǀĂƌŝĞƚǇŽĨƐŝǌĞƐĨƌŽŵĂϯϮƉƌŽũĞĐƚŽƌƉƵďůŝĐƉĞƌĨŽƌŵĂŶĐĞŝŶƐƚƌƵŵĞŶƚ͕ƚŽ͚>ƵŵŝĂ
Boxes’	  which	  were	  self	  contained	  units	  able	  to	  play	  for	  days	  on	  end	  without	  visual	  
ƌĞƉĞƟƟŽŶ͕ƚŚƌŽƵŐŚƚŽ͚,ŽŵĞůĂǀŝůƵǆ^ǇƐƚĞŵƐ͛ǁŚŝĐŚŵƵĐŚůŝŬĞƚŚĞƚĞůĞǀŝƐŝŽŶ
ǁĞƌĞĨŽƌƉĞƌƐŽŶĂůǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐ;DŽƌŝƚǌϭϵϵϳͿ͘
Lumigraph	  –	  Oscar	  Fischinger
ŶŝŵĂƚŽƌKƐĐĂƌ&ŝƐĐŚŝŶŐĞƌĚĞǀĞůŽƉĞĚƚŚĞ>ƵŵŝŐƌĂƉŚ͖ĂŶŝŶƐƚƌƵŵĞŶƚƚŚĂƚĂůůŽǁƐ
ŽŶĞƚŽƉůĂǇůŝŐŚƚ;DŽƌŝƚǌϭϵϵϳͿ͘/ƚŝƐĞǀŝĚĞŶƚƚŚƌŽƵŐŚ&ŝƐĐŚŝŶŐĞƌ Ɛ͛ƉĞƌĨŽƌŵĂŶĐĞŽĨ
this	  instrument	  that	  he	  made	  a	  deliberate	  decision	  for	  the	  visual	  performance	  
ƚŽĂĐĐŽŵƉĂŶǇĂŵƵƐŝĐĂůĐŽŵƉŽƐŝƟŽŶ͕ĂƐƚŚĞƵƐĞƌŝŶƚĞƌĂĐƟŽŶŇŽǁƐŽƌŐĂŶŝĐĂůůǇ
ǁŝƚŚƚŚĞƌĞƐƉŽŶƐĞƚŽĂŵƵƐŝĐĂůƉŝĞĐĞ͘dŚĞĚĞƐŝŐŶŝƐƚǁŽďůĂĐŬďŽǆĞƐŽŶĞŝƚŚĞƌ



























These	  applets	  are	  graphic	  systems	  that	  augment	  human	  movement	  based	  on	  
ƚŚĞĐŽŶĐĞƉƚŽĨƉĂŝŶƟŶŐ͕ĂŶĚƌĞĐŽƌĚŝŶŐƚŚĞƐĞĂďƐƚƌĂĐƚƉĂŝŶƟŶŐĂŶŝŵĂƟŽŶƐĞŶƚĞƌƐ





































































































the	  design	  of	  the	  performance	  system,	  rather	  than	  the	  physical	  design	  of	  the	  
ŝŶƚĞƌĨĂĐĞ͘/ŶďŽƚŚĐĂƐĞƐ͕ZŽŬĞďǇĂŶĚ>ĞǀŝŶĚĞƐĐƌŝďĞĂŶŝŶƚĞƌĨĂĐĞƚŚĂƚĐƌĞĂƚĞƐĂŶ
ŝŶƚƵŝƟǀĞĞǆƉĞƌŝĞŶĐĞďĞƚǁĞĞŶƚŚĞƐǇƐƚĞŵĂŶĚƚŚĞƵƐĞƌ͕ ĂĐŽŶƚĞǆƚƵĂůŝŶƚĞƌĨĂĐĞ͕






















Most	  of	  Frieder	  Weiss’	  visual	  performances	  are	  focussed	  on	  dance	  performances,	  
where	  only	  the	  dancers	  are	  visible	  during	  the	  performance,	  and	  not	  the	  musician	  
ŽƌǀŝĚĞŽĂƌƟƐƚƐ͘dŚĞĚĂŶĐĞƌƐŽŶƚŚĞƐƚĂŐĞďĞĐŽŵĞƚŚĞĂĐƟǀĞĐŽŵƉŽŶĞŶƚ͕ĂƐƚŚĞǇ





dancer,	  the	  space	  and	  the	  visuals	  imagery.	  The	  visuals	  are	  generally	  projected	  
ŽŶƚŽĂŶĚĂƌŽƵŶĚƚŚĞĚĂŶĐĞƌ͕ ŽĐĐƵƉǇŝŶŐƚŚĞǁŚŽůĞƐƉĂĐĞŽŶƐƚĂŐĞ͕ďƵƚŐĞŶĞƌĂƟŶŐ
a	  focal	  point	  around	  the	  performers.
/ŶƚĞƌĂĐƟǀŝƚǇ




and	  fragmented	  visual	  simultaneity	  through	  which	  the	  dancer	  can	  develop	  his	  
ĂĐƟŽŶƐ;tĞŝƐƐϮϬϬϲͿ͘/ŶĐŽŵƉĂƌŝƐŽŶ͕'ŽůĂŶ>ĞǀŝŶŶŽƚĞƐƚŚĂƚĂŶŝĚĞĂůǀŝƐƵĂů
instrument	  would	  provide	  the	  performer	  with	  visual	  dimensions	  that	  are	  
ĞǆƚƌĞŵĞůǇŵĂůůĞĂďůĞ;>ĞǀŝŶϮϬϬϬͿ͘dŚŝƐŵĂůůĞĂďŝůŝƚǇŝƐĞǀŝĚĞŶƚŝŶtĞŝƐƐ Ɛ͛ǁŽƌŬ͕
ǁŚĞƌĞƚŚĞǀŝƐƵĂůŝŵĂŐĞƌǇŚĂƐƚŽƌĞƐƉŽŶĚƚŽƋƵŝƚĞƐƉŽŶƚĂŶĞŽƵƐĂŶĚŽŌĞŶ
















subtle	  features	  of	  a	  user’s	  performance.	  These	  results,	  as	  variable	  as	  they	  might	  
be,	  must	  be	  within	  the	  control	  of	  the	  performer,	  where	  the	  number	  of	  degrees	  




















3-­‐dimensional	  scene	  is	  projected	  onto	  a	  matching	  physical	  3-­‐dimensional	  scene,	  
ŵĂƚĐŚŝŶŐƚŚĞĞǆĂĐƚŐĞŽŵĞƚƌǇĂŶĚƉĞƌƐƉĞĐƟǀĞ͘dŚĞŝůůƵƐŝŽŶĐƌĞĂƚĞĚ͕ŝƐƚŚĂƚĂůůƚŚĞ
ƉƌŽũĞĐƚĞĚƐƵƌĨĂĐĞƐƐĞĞŵƚŽďĞĂƚĐŽƌƌĞĐƚƉƌŽƉŽƌƟŽŶƐĨƌŽŵĂŶǇƉĞƌƉĞŶĚŝĐƵůĂƌ





















In	  reality,	  as	  a	  person	  would	  move	  around	  a	  3-­‐Dimensional	  object,	  the	  
ƉĞƌƐƉĞĐƟǀĞĂŶĚǀŝƐŝďůĞƐƵƌĨĂĐĞƐǁŽƵůĚĐŚĂŶŐĞ͘/ĨƚŚĞƐƵƌĨĂĐĞƐĂƌĞƉƵƌĞůǇŵĂƉƉĞĚ
with	  graphical	  elements	  such	  as	  colours	  and	  borders,	  there	  is	  no	  issue	  in	  regards	  
ƚŽƉĞƌƐƉĞĐƟǀĞ͕ŚŽǁĞǀĞƌ͕ ŽŶĐĞƐŚĂĚŽǁƐĂŶĚůŝŐŚƟŶŐĂŶŐůĞƐĂƌĞŵĂƉƉĞĚ͕ƚŚĞ




























It	  is	  evident	  from	  this	  analysis	  that	  visual-­‐music	  should	  be	  evaluated	  on	  its	  own	  








paradigm	  for	  visual	  performances.
In	  the	  next	  chapter	  the	  discussion	  will	  contain	  experiments	  that	  I	  have	  carried	  
ŽƵƚŝŶƌĞůĂƟŽŶƚŽƚŚĞĐŽŶƚĞǆƚƵĂůĂŶĂůǇƐŝƐ͕ĨŽĐƵƐŝŶŐŽŶƌĞĐƌĞĂƟŶŐĂŶĚĂƉƉůǇŝŶŐ
ƐŽŵĞŽĨƚŚĞƉƌŝŶĐŝƉůĞƐŵĞŶƟŽŶĞĚŝŶƚŚĞƌĞƐĞĂƌĐŚ͘dŚĞĞǆƉĞƌŝŵĞŶƚƐǁŝůůĐŽŵďŝŶĞ͕














Tammy	  Thompson,	  a	  musician,	  to	  gain	  an	  understanding	  of	  controllable	  
generated	  graphics	  through	  homage	  to	  pre-­‐cinema	  visual	  music	  instruments.	  
&ƌŽŵƚŚĞŝŶŝƟĂůƌĞƐĞĂƌĐŚŝŶƚŽǀŝƐƵĂůŵƵƐŝĐ͕ĂĨĞǁƐŬĞƚĐŚĞƐǁĞƌĞĚĞƌŝǀĞĚ͘dŚĞƐĞ









the	  principles	  established	  through	  pre-­‐cinema	  visual	  music	  instruments,	  the	  
ŵĞƚŚŽĚŽůŽŐǇƌĞƋƵŝƌĞƐĂŶŝŶƚĞƌĂĐƟŽŶďĂƐĞĚŽŶƵƐŝŶŐďŽƚŚŚĂŶĚƐŽĨƚŚĞƉĞƌĨŽƌŵĞƌ
to	  create	  and	  manipulate	  the	  visual	  content.	  
dŚĞŝŶŝƟĂůƉƌŽŐƌĞƐƐŝŽŶŽĨƚŚĞĞǆƉĞƌŝŵĞŶƚǁĂƐƚŽŐĞŶĞƌĂƚĞĐŽůŽƵƌĂƌĐŚŝƚĞĐƚƵƌĞ
through	  the	  use	  of	  the	  two	  streams	  of	  data.	  Colour	  architecture	  in	  this	  case	  
ƌĞĨĞƌƐƚŽƚŚĞďƵŝůĚŝŶŐ͕ůĂǇĞƌŝŶŐĂŶĚĐŽŵƉŽƐŝƟŽŶŽĨƚŚĞŇƵŝĚĐŽůŽƵƌƐĐĂƉĞƐ͘dŚĞ
ŝŶĨŽƌŵĂƟŽŶƌĞĐĞŝǀĞĚĨƌŽŵƚŚĞƉŝƚĐŚǀĂůƵĞƐŽĨƚŚĞdŚĞƌĞŵŝŶ͕ǁĂƐŵĂƉƉĞĚƚŽ
a	  colour	  scale	  derived	  from	  the	  research	  on	  how	  colours	  are	  mapped	  to	  the	  


























quite	  discoverable	  to	  the	  novice	  user.	  This	  layering	  shows	  the	  build	  up	  of	  the	  
ĐŽŵƉŽƐŝƟŽŶ͕ƚŚĞŝŶƚĞŶƐŝƚǇŽĨƚŚĞĐŽŵƉŽƐĞƌ͕ ĂŶĚƉƌŽǀŝĚĞƐĂŇƵŝĚǀŝƐƵĂůŵƵƐŝĐ
instrument.









within	  the	  data	  that	  is	  
provided	  by	  the	  theremin














points,	  when	  certain	  x	  and	  y	  values	  are	  combined.
Figure	  40
dŚĞDĂǆD^Wͬ:ŝƩĞƌƉĂƚĐŚƚŚĂƚŝŶƚĞƌƉƌĞƚƐ
the	  data	  from	  the	  Theremin	  into	  the	  
ǀŝƐƵĂůŝƐĂƟŽŶƐ
Figure	  41
The	  internal	  patch	  within	  the	  main	  
DĂǆD^Wͬ:ŝƩĞƌƉĂƚĐŚƚŚĂƚĂĐƚƵĂƚĞƐƚŚĞ
individual	  layers	  of	  the	  themes.
30
Figure	  42	  -­‐	  43
ŝĂŐƌĂŵƐŽƵƚůŝŶŝŶŐƚŚĞĐŽŶƐƚƌƵĐƟŽŶŽĨƚŚĞ
DĂǆD^Wͬ:ŝƩĞƌƉĂƚĐŚĞƐƌĞƐƉĞĐƟǀĞůǇ





This	  project	  was	  completed	  with	  an	  experimental	  performance,	  conducted	  as	  





methodology	  as	  a	  response	  to	  music.





that	  reveals	  and	  conceals	  physical	  space	  and	  geometry.	  The	  goal	  is	  to	  create	  a	  
ƉĞƌĐĞƉƟǀĞŝůůƵƐŝŽŶƉƵƌĞůǇƚŚƌŽƵŐŚƚŚĞƵƐĞŽĨƉƌŽũĞĐƚĞĚůŝŐŚƚĂŶĚƐŚĂĚŽǁ͘dŚĞ




physical	  space	  through	  the	  use	  of	  projected	  virtual	  spaces.	  A	  virtual	  match	  of	  
ƚŚĞƉŚǇƐŝĐĂůƐƉĂĐĞŝƐƉƌŽũĞĐƚĞĚďĂĐŬŽŶƚŽƚŚĞƉŚǇƐŝĐĂůƐƉĂĐĞ͕ĐƌĞĂƟŶŐĂƐƉĂƟĂů
ĨĞĞĚďĂĐŬůŽŽƉ͘ǀŝƌƚƵĂůůŝŐŚƚƐŽƵƌĐĞŝƐƚŚĞŶƵƐĞĚƚŽŶĂǀŝŐĂƚĞƚŚĞƐƉĂĐĞ͕ƌĞǀĞĂůŝŶŐ





The	  content	  created	  can	  now	  start	  to	  reveal	  and	  conceal	  space.	  In	  other	  words,	  
the	  virtual	  space	  creates	  the	  illusion	  of	  physical	  space	  and	  surfaces.	  This	  is	  
ĂĐŚŝĞǀĞĚƚŚƌŽƵŐŚƉƌŽũĞĐƟŶŐĨĂŬĞƐŚĂĚŽǁƐ͕ĨĂŬĞĐĂǀŝƟĞƐ͕ƐŽůŝĚƐƚŚĂƚĂƌĞƉƵƌĞůǇ
light	  illusions	  and	  surfaces	  that	  seem	  translucent	  but	  are	  not.	  The	  physical	  space,	  
alongside	  the	  projected	  content,	  becomes	  a	  system	  of	  illusion,	  where	  the	  virtual	  
ĐĂŶĐŚĂŶŐĞƚŚĞƉĞƌĐĞƉƟŽŶŽĨƚŚĞƉŚǇƐŝĐĂů͕ĚŝƐƚŽƌƟŶŐƚŚĞǀŝĞǁĞƌ Ɛ͛ƉƌĞĐŽŶĐĞƉƟŽŶ
of	  what	  is	  meant	  to	  occur.
WƌŽũĞĐƟŽŶDĂƉƉŝŶŐǆƉĞƌŝŵĞŶƚϭ
34









sculpt	  the	  illusive	  space.	  
WƌŽũĞĐƟŽŶŽŶƚĞŶƚ
The	  scene	  is	  created	  from	  only	  two	  elements,	  two	  virtual	  pillars	  that	  separate	  the	  
three	  screens.	  These	  are	  projected	  elements,	  created	  again	  as	  an	  illusion,	  but	  this	  
ƟŵĞǁŝƚŚŽƵƚƚŚĞĂĚĚŝƟŽŶŽĨĂŶǇƉŚǇƐŝĐĂůĞůĞŵĞŶƚƐ͘dŚĞƐĐĞŶĞŝƐƚŚĞŶƌĞĐŽƌĚĞĚ






loop	  not	  only	  incorporates	  the	  visual	  content	  but	  also	  the	  physical	  geometry.	  
EŽǁƚŚĞƐƉĂĐĞďĞĐŽŵĞƐƉĂƌƚŽĨƚŚĞĨĞĞĚďĂĐŬůŽŽƉ͕ƌĂƚŚĞƌƚŚĂŶƉƵƌĞůǇďĞŝŶŐ
ŝĚĞŶƟĮĞĚďǇƚŚĞĨĞĞĚďĂĐŬ͕ĂŶĚƚŚĞƌĞĨŽƌĞƚŚĞƐƉĂƟĂůĨĞĞĚďĂĐŬ͕ďŽƚŚǀŝƌƚƵĂůĂŶĚ












from	  the	  physical	  space	  and	  creates	  the	  illusion	  of	  much	  larger	  and	  more	  






























This	  geometry	  was	  then	  revealed	  through	  a	  graphical	  component	  that	  highlights	  
the	  edges	  of	  the	  geometry.	  In	  this	  experiment	  a	  virtual	  camera	  is	  used	  in	  the	  







physical	  space,	  i.e.	  the	  edges	  or	  surfaces	  of	  the	  boxes.	  This,	  projected	  onto	  the	  
physical	  space,	  creates	  this	  augmented	  space,	  which	  is	  set	  to	  be	  visually	  illusive,	  
ŽŶůǇƌĞǀĞĂůŝŶŐĐĞƌƚĂŝŶƉĂƌƚƐŽĨƚŚĞŐĞŽŵĞƚƌǇ͘dŚĞĂƵŐŵĞŶƚĞĚƐƉĂĐĞ͕ŽƌƉƌŽũĞĐƟŽŶ
ŵĂƉƉŝŶŐƐƉĂĐĞǁŚŝĐŚŝƐƚŚĞĐŽŵďŝŶĂƟŽŶŽĨǀŝƌƚƵĂůĂŶĚƉŚǇƐŝĐĂůƐƉĂĐĞ͕ĂŶĚĐĂŶ
now	  be	  considered	  an	  illusion.	  This	  opens	  up	  the	  opportunity	  to	  create	  content	  
ĨŽƌĂƉĞƌĨŽƌŵĂŶĐĞƉƵƌĞůǇďĂƐĞĚŽŶƌĞǀĞĂůŝŶŐƚŚĞƐƉĂĐĞƐ͘dŚĞĂŶŝŵĂƟŽŶĐƌĞĂƚĞĚ
ĨƌŽŵƚŚĞĨĞĞĚďĂĐŬ͕ƉƌŽũĞĐƟŽŶŵĂƉƐŽǀĞƌƚŚĞƉŚǇƐŝĐĂůŐĞŽŵĞƚƌǇ͕ ŐĞŶĞƌĂƟŶŐ





nintendo.com/wii)	  are	  coupled	  to	  the	  system	  as	  an	  interface,	  one	  that	  controls	  
ƚŚĞǀŝƌƚƵĂůĐĂŵĞƌĂ͕ĂŶĚŽŶĞƚŚĂƚĐŽŶƚƌŽůƐƚŚĞ͚ƌĞǀĞĂůŝŶŐ͛ĂŶŝŵĂƟŽŶ͘dŚĞƵƐĞƌ 40
Figure	  70	  -­‐	  73
^ƟůůƐĨƌŽŵǀĂƌŝŽƵƐŝŶƚĞƌĂĐƟŽŶĞǆƉĞƌŝŵĞŶƚƐ
at	  small	  scale	  with	  the	  use	  of	  the	  Nintendo	  
Wii	  remote
Figure	  74	  -­‐	  77
^ƟůůƐĨƌŽŵǀĂƌŝŽƵƐŝŶƚĞƌĂĐƟŽŶĞǆƉĞƌŝŵĞŶƚƐ
















The	  success	  of	  the	  Theremin	  experiment	  lies	  in	  the	  understanding	  of	  gesture	  





created	  by	  revealing	  and	  concealing	  certain	  physical	  geometries.	  Using	  the	  
ƐƉĂƟĂůĨĞĞĚďĂĐŬŽŶƚŽƉŽĨƚŚŝƐŝůůƵƐŝŽŶŶŽƚŽŶůǇĞŶŚĂŶĐĞƐƚŚĞŝůůƵƐŝŽŶŝƚƐĞůĨďƵƚ




































































Moving	  Beyond	  the	  Screen





ŶŽƌŵĂůƐƉĂĐĞ͛	  (Manovich	  2001).	  The	  computer	  screen	  is	  a	  portal	  to	  a	  virtual	  










or	  even	  projector,	  the	  means	  through	  which	  the	  image	  is	  delivered,	  but	  more	  the	  
ƐƉĂƟĂůĞǆƉĞƌŝĞŶĐĞĂŶĚŽƉƉŽƌƚƵŶŝƚǇŝƚŽīĞƌƐĨŽƌǀŝƐƵĂůŝŵŵĞƌƐŝŽŶ͘




head-­‐mounted	  displays.	  Manovich	  (2001)	  establishes	  this	  as	  a	  ͚͙ƌĂĚŝĐĂůůǇŶĞǁ
ƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶƚŚĞďŽĚǇŽĨƚŚĞǀŝĞǁĞƌĂŶĚƚŚĞŝŵĂŐĞ͕’	  where	  the	  viewer	  is	  







































































































digital	  video	  loops	  are	  controlled	  in	  speed	  and	  placement	  upon	  the	  screen.	  This	  





Diagram	  outlining	  the	  various
loops	  within	  the	  system	  and	  
how	  they	  are	  intergrated
dŚŝƐůŽŽƉĐĂŶŶŽǁďĞĚŝƐĐƵƐƐĞĚĂƐĂĐŽŶĐĞƉƚĨŽƌŝŶƚĞƌĂĐƟǀŝƚǇ͖ŝŶƚĞƌĂĐƟǀŝƚǇ







under	  which	  the	  loop	  exists,	  then	  generates	  the	  performance.








linear	  fashion	  it	  will	  be	  experienced	  in	  a	  linear	  fashion.	  However,	  if	  the	  spaces	  
ĂƌĞƉƌĞƐĞŶƚĞĚƚŚƌŽƵŐŚĂŶĂůůĞŶĐŽŵƉĂƐƐŝŶŐŶĂǀŝŐĂƟŽŶŝƚǁŝůůďĞĞǆƉĞƌŝĞŶĐĞĚ
ĂƐƐƵĐŚ͘dŽǀŝƐƵĂůŝǌĞƚŚŝƐŶĂǀŝŐĂƟŽŶ͕ƚŚĞǀŝƌƚƵĂůĐĂŵĞƌĂ͕ĂƐƚŚĞŵĞĂŶƐƚŚƌŽƵŐŚ
which	  the	  digital	  image	  is	  displayed,	  becomes	  the	  intermediary	  between	  the	  
ǀŝƌƚƵĂůĂŶĚƉŚǇƐŝĐĂůƐƉĂĐĞ;DĂŶŽǀŝĐŚϮϬϬϭͿ͘dŚŝƐǀŝƌƚƵĂůĐĂŵĞƌĂŽīĞƌƐĂƚŽŽů
ĨŽƌƚŚĞƉĞƌĨŽƌŵĞƌƚŽƌĞĐĞŝǀĞǀŝƐƵĂůĨĞĞĚďĂĐŬŽŶƚŚĞĂĐƟŽŶƐĞŶĂĐƚĞĚŝŶƚŚĞ
performance.	  By	  controlling	  the	  virtual	  camera	  the	  performer’s	  gestures	  are	  
ĚŝƌĞĐƚůǇƌĞŇĞĐƚĞĚďĂĐŬƚŽŚŝŵ͘>ĞǀŝŶĂĚĚƐƚŚĂƚƚŚĞƐĞŐĞƐƚƵƌĞĐĂƉƚƵƌŝŶŐƚĞĐŚŶŝƋƵĞƐ
ŝŶǁŚŝĐŚƚŚĞƉĞƌĨŽƌŵĞƌ Ɛ͛ĂĐƟŽŶƐĂŶĚƐƉĂƟĂůƉƌŽƉĞƌƟĞƐĂƌĞƉůĂǇĞĚďĂĐŬ͕ŽƉĞŶ
up	  ͚͙ƚƌĞŵĞŶĚŽƵƐĐĂƉĂĐŝƚǇƚŽƉƌŽĚƵĐĞůŝǀĞůǇ͕ŽƌŐĂŶŝĐĂůůǇͲĂŶŝŵĂƚĞĚƌĞƐƵůƚƐ͙͛	  and	  



























ƉĞƌĨŽƌŵĂŶĐĞ͛;>ĞǀŝŶϮϬϬϬͿ͘	  The	  term	  instrument	  can	  be	  used	  very	  generally	  
here,	  applying	  for	  example	  to	  a	  simple	  interface	  such	  as	  an	  ordinary	  pencil,	  as	  
ǁĞůůĂƐƚŽĂŵƵƐŝĐĂůŝŶƐƚƌƵŵĞŶƚƐƵĐŚĂƐĂĐůĂƐƐŝĐĂůǀŝŽůŝŶ͘ŶĞīĞĐƟǀĞŝŶƐƚƌƵŵĞŶƚ


























between	  the	  performer	  and	  the	  intended	  performance.	  The	  instrument	  uses	  a	  
ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂůĂƉƉƌŽĂĐŚƚŽŝŶƚĞƌĨĂĐŝŶŐǁŚĞƌĞĂďŽĚŝůǇƌĞƐƉŽŶƐŝǀĞŝŶƚĞƌĂĐƟŽŶ
exists	  between	  the	  system	  and	  the	  performer.	  This	  approach	  therefore	  focuses	  
ǀĞƌǇŵƵĐŚŽŶƚŚĞƐƉĂƟĂůŶŽƟŽŶŽĨƚŚĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞĂůůŽǁŝŶŐƚŚĞĂƌƟƐƚ








within	  the	  research	  to	  this	  point	  is	  evaluated	  in	  a	  set	  of	  criteria,	  vital	  to	  the	  














The	  system	  should	  be	  considered	  as	  a	  loop;	  a	  loop	  between	  the	  performer	  
(expression),	  the	  space	  (reality),	  and	  the	  content	  (experience).	  How	  the	  system	  
ĨƵŶĐƟŽŶƐƉƌŽǀŝĚĞƐƚŚĞŐƵŝĚĞůŝŶĞƐĨŽƌŝŶƚĞƌĂĐƟŽŶ͕ǁŚĞƌĞƚŚĞƐǇƐƚĞŵŝƐƐĞƚƵƉĨŽƌ



























interface	  is	  considered	  as	  immersive
ͻ The	  system	  should	  be	  easy	  to	  understand	  yet	  mastery	  should	  remain	  illusive.	  
The	  system	  should	  incorporate	  a	  learning	  and	  experience	  mechanism,	  where	  
ƚŚĞĮŶĂůŽƵƚƉƵƚƐŚŽƵůĚďĞĂƉƌŽĐĞƐƐŽĨĚŝƐĐŽǀĞƌǇ
ͻ dŚĞĮŶĂůŽƵƚƉƵƚƐŚŽƵůĚŚĂǀĞŝŶĮŶŝƚĞǀĂƌŝĞƚǇ͕ ĂŶĚŚĂǀĞƚŚĞĂďŝůŝƚǇĨŽƌƚŚĞ
performer	  to	  generate	  his/her	  own	  visual	  language
WĞƌĨŽƌŵĂŶĐĞͬ/ŶƚĞƌĂĐƟŽŶ
dŚĞŝŶƚĞƌĂĐƟŽŶƐŝĚĞĨŽĐƵƐĞƐŽŶƚŚĞĐŽŶŶĞĐƟŽŶďĞƚǁĞĞŶƚŚĞƉĞƌĨŽƌŵĞƌĂŶĚƚŚĞ
















system,	  and	  the	  details	  that	  the	  user	  is	  able	  to	  control
ͻ dŚĞŝŶƚĞƌĨĂĐĞƐŚŽƵůĚƌĞƐƉŽŶĚĚŝƌĞĐƚůǇƚŽƌĞĂůƟŵĞŚƵŵĂŶŵŽǀĞŵĞŶƚ͕ŝŶƉƵƚ
ĂŶĚĂĐƟŽŶƐ
ͻ The	  performer	  should	  interpret	  the	  rules	  of	  the	  interface	  perceptually	  
through	  experience,	  learning	  through	  discovery
ͻ dŚĞŝŶƚĞƌĨĂĐĞƐŚŽƵůĚďĞƋƵŝĐŬůǇĂƉƉƌĞŚĞŶƐŝďůĞĂŶĚƉƌŽǀŝĚĞŝŵŵĞĚŝĂƚĞůǇ
evident	  results













ͻ The	  merging	  of	  the	  physical	  and	  virtual	  space	  is	  an	  apparent	  loop	  of	  spaces	  















considered	  as	  the	  visual	  medium.	  The	  space	  medium	  will	  generate	  it’s	  own	  
principles	  and	  behaviours	  that	  should	  provide	  an	  unlimited	  possibility	  for	  
ĐŽŵƉŽƐŝƟŽŶƐƚŚƌŽƵŐŚĞǀĞƌĐŚĂŶŐŝŶŐƵƐĞƌŝŶƉƵƚƐ͘sŝƐƵĂůŝŶƉƵƚƐǁŝůůǀĂƌǇŝŶ










outline	  towards	  the	  actual	  physical	  outcome,	  and	  therefore	  provide	  enough	  
substance	  to	  create	  such	  an	  instrument.







	   	   	   	   	  System





and	  the	  interface	  layout.	  For	  this	  design	  several	  decisions	  have	  been	  made	  to	  
facilitate	  the	  design	  in	  its	  purest	  form.	  Firstly	  the	  space	  has	  been	  minimalised	  
ƚŽĚĞŵŽŶƐƚƌĂƚĞďĞƩĞƌŝƚƐůĂǇŽƵƚĂŶĚƉĞƌĨŽƌŵĂďŝůŝƚǇ͕ ĂůƚŚŽƵŐŚŝƚŝƐƉŽƐƐŝďůĞ
ĨŽƌŝƚƚŽƚĂŬĞŽŶĂůŵŽƐƚĂŶǇĨŽƌŵĂƚ͘dŚĞƐƉĂĐĞŚĂƐďĞĞŶƌĞĚƵĐĞĚĚŽǁŶƚŽŽŶĞ
cube	  in	  the	  middle	  of	  two	  planes.	  This	  provides	  the	  user	  with	  enough	  physical	  









virtual	  space.	  The	  physical	  space	  is	  set	  up	  as	  desired,	  and	  then	  replicated	  within	  
ƚŚĞǀŝƌƚƵĂůƐƉĂĐĞ͘ůůƚŚĞǀŝƌƚƵĂůƉůĂŶĞƐĂƌĞŵĂƚĐŚĞĚŝŶƉĞƌƐƉĞĐƟǀĞĂŶĚƉƌŽũĞĐƚĞĚ
ďĂĐŬŽŶƚŽƚŚĞƉŚǇƐŝĐĂůƐƉĂĐĞ͕ĐƌĞĂƟŶŐƚŚŝƐWƌŽũĞĐƟŽŶDĂƉƉŝŶŐƐƵƌĨĂĐĞ͘
Secondly	  that	  same	  digital	  image	  is	  returned	  to	  the	  virtual	  space	  as	  a	  texture,	  
ŵĂƉƉĞĚŽŶƚŽĞĂĐŚƐƵƌĨĂĐĞǁŝƚŚŝŶƚŚĞĚĞƐŝŐŶ͕ǁŚŝĐŚŝŶƚƵƌŶŝƐƉƌŽũĞĐƚĞĚďĂĐŬ
ŽƵƚŽŶƚŽƚŚĞƉŚǇƐŝĐĂůƐƵƌĨĂĐĞƐ͘dŚŝƐŝŵŵĞĚŝĂƚĞůǇĐƌĞĂƚĞƐĂĚŝŐŝƚĂůĨĞĞĚďĂĐŬůŽŽƉ͕
where	  the	  process	  is	  now	  repeated	  onto	  every	  surface,	  physical	  and	  virtual,	  
ƚŚƌŽƵŐŚƚŚŝƐŝŶƚĞƌŶĂůƌĞƉĞƟƟŽŶ͘dŚŝƐƉƌŽĐĞƐƐŚĂƐŶŽǁĐƌĞĂƚĞĚƚŚĞƐƉĂĐĞͲŵĞĚŝƵŵ͕
ĂƐŵĞŶƟŽŶĞĚŝŶƚŚĞƌĞƐĞĂƌĐŚ͘dŚŝƐƐƉĂĐĞŵĞĚŝƵŵĐĂŶŶŽǁďĞĐŽŵĞƚŚĞŵĂŝŶ




Diagram	  outlining	  the	  elements






hands	  of	  the	  performer,	  as	  similarly	  discussed	  in	  the	  Theremin	  experiment.	  
,ĂŶĚͲĞǇĞĐŽͲŽƌĚŝŶĂƟŽŶŐŝǀĞƐƚŚĞƐǇƐƚĞŵĂƐƚƌŽŶŐďĂƐŝƐĨŽƌƚŚĞĚĞƐŝŐŶ͕ǁŚŝĐŚ












the	  actual	  shape	  of	  the	  dot	  through	  scaling	  in	  the	  x	  and	  yĚŝƌĞĐƟŽŶƐ͘dŚŝƐĨƵŶĐƟŽŶ
ĐĂŶĂĚũƵƐƚƚŚĞĚŽƚŝŶƐĐĂůĞŽƌĐŚĂŶŐĞŝƚŝŶƚŽĂůŝŶĞŝŶĂŶǇĚŝƌĞĐƟŽŶ͘dŚĞƵƐĞƌŶŽǁ
ŚĂƐĂĐŽŵƉůĞƚĞůǇŵĂůůĞĂďůĞŝŶŝƟĂƟŽŶƉůĂƞŽƌŵĨƌŽŵǁŚŝĐŚƚŽĐƌĞĂƚĞĂŶŝŵĂƟŽŶ






element,	  in	  the	  process	  of	  revealing	  and	  concealing	  space.
74
Figure	  134






























Diagram	  outlining	  the	  elements






ͻ 3-­‐Dimensional	  Scene	  Setup
ͻ ŶŝŵĂƟŽŶŽŶƚƌŽůŝƐƉůĂǇ
ͻ ŽŶƚƌŽůůĞƌĐƟǀĂƟŽŶ




the	  visual	  content.	  The	  system	  can	  be	  performed	  in	  two	  modes;	  as	  a	  graphical	  
ǀŝƐƵĂůŵƵƐŝĐĂŶĚĂƐĂƌĞĂůŝƐƟĐŽƵƚƉƵƚĚƵďďĞĚ͚ǁŝƌĞĨƌĂŵĞ͛͘ dŚĞ͚ǁŝƌĞĨƌĂŵĞ͛ŵŽĚĞ
is	  so	  named	  as	  the	  renderings	  are	  based	  on	  the	  actual	  wireframe	  geometry	  of	  
the	  given	  scene.	  These	  two	  modes	  of	  output	  can	  also	  be	  played	  in	  unison	  for	  an	  
even	  more	  complex	  performance.
Scene	  setup
The	  main	  scene	  (graphical	  output)	  is	  constructed	  through	  individual	  planes	  
ǁŝƚŚŝŶƚŚĞKƉĞŶ'>ĞŶǀŝƌŽŶŵĞŶƚ͘dŚĞƐĞƉůĂŶĞƐĂƌĞĂƌƌĂŶŐĞĚŝŶƚŽĂĨŽƌŵĂƚƚŚĂƚ



























The	  output	  has	  been	  split	  over	  two	  projectors	  for	  two	  reasons.	  Firstly	  due	  to	  the	  
ƉƌŽĐĞƐƐŝŶŐůŝŵŝƚĂƟŽŶƐŽĨDĂǆD^Wͬ:ŝƩĞƌ͕ ǁŚŝĐŚƌƵŶƐĂůŽƚƐŵŽŽƚŚĞƌĂŶĚĞĸĐŝĞŶƚ
without	  having	  to	  compile	  two	  outputs	  into	  one.	  Secondly,	  the	  system	  is	  set	  up	  











































































thesis	  addresses	  as	  the	  space-­‐medium,	  really	  becomes	  a	  medium	  in	  itself.	  This	   90
space-­‐medium	  is	  evaluated	  as	  a	  standalone	  medium	  that	  can	  be	  manipulated	  as	  
a	  whole,	  and	  not	  one	  of	  individual	  parts	  that	  are	  individually	  manipulated.	  This	  
ŵĞĚŝƵŵŵĂŶŝƉƵůĂƟŽŶƐƚĂŶĚƐƚŽďĞĐŽŵĞĂŶĞǁĨŽƌŵŽĨǀŝƐƵĂůŝǌĂƟŽŶĂŶĚŶŽƚũƵƐƚ
ƌĞƉƌĞƐĞŶƚĂƟŽŶ͘ŶĞǆƚĞŶƐŝŽŶĨƌŽŵƉĞƌĨŽƌŵĂƟǀĞǀŝƐƵĂůĂƌƚǇĞƚǁŝƚŚŵƵĐŚŵŽƌĞ
depth	  as	  it	  extends	  of	  the	  screen	  and	  into	  the	  physical	  world.
/ĚĞŶƟĨǇŝŶŐƚŚĞůŽŽƉŽŶƚŚƌĞĞůĞǀĞůƐ͖ƚŚĞĚŝĂůŽŐƵĞďĞƚǁĞĞŶƚŚĞƉŚǇƐŝĐĂůĂŶĚ
ǀŝƌƚƵĂůƐƉĂĐĞ͕ƚŚĞƐƉĂĐĞŵĞĚŝƵŵĂƐĐŽŶƚĞŶƚŐĞŶĞƌĂƚŽƌĂŶĚƚŚĞŝŶƚĞƌĂĐƟŽŶ
between	  the	  user	  and	  the	  system,	  provides	  the	  research	  with	  a	  strong	  basis	  from	  
ǁŚŝĐŚƚŽĚĞǀĞůŽƉƚŚĞƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵ͘ůƚŚŽƵŐŚĞǆƚƌĞŵĞůǇĐƌŝƟĐĂů͕ƚŚĞůŽŽƉ
ĐŽŶĐĞƉƚŚĂƐĞŶĚƵƌĞĚǀĞƌǇƐƵƉĞƌĮĐŝĂůĞǀĂůƵĂƟŽŶƐǁŝƚŚŝŶƚŚĞs:ĂŶĚŵĞĚŝĂĂƌƚ














visual	  performance	  system,	  so	  that	  any	  designed	  output	  will	  remain	  successful	  in	  
ŝƚƐƉƵƌƉŽƐĞ͘dŚĞĐƌŝƚĞƌŝĂŝĚĞŶƟĮĞĚĐŽǀĞƌĞǀĞƌǇĂƐƉĞĐƚŽĨƚŚĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞ






Finally	  the	  validity	  of	  the	  of	  the	  system	  concept	  is	  demonstrated	  through	  a	  
ƉĞƌĨŽƌŵĂŶĐĞ͕ƌĞǀĞĂůŝŶŐŝƚƐĞůĨŶŽƚŵĞƌĞůǇĂƐĂŶŝŶǀĞƐƟŐĂƟŽŶ͕ďƵƚƉƌŽŽĨƚŚĂƚƐƵĐŚĂ






system	  as	  a	  whole	  I	  have	  termed	  an	  instrument,	  as	  the	  term	  instrument	  clearly	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the	  aim	  is	  provide	  a	  new	  experience	  at	  each	  opportunity.	  As	  this	  performance	  
involves	  the	  actual	  physical	  space	  that	  is	  being	  projected	  on,	  each	  context	  and	  
92
ƉŚǇƐŝĐĂůůĂǇŽƵƚǁŝůůƉƌŽǀŝĚĞǀĂƌǇŝŶŐǀŝƐƵĂůƌĞƐƵůƚƐ͘ŶŝŶƚĞƌĞƐƟŶŐƉŽŝŶƚŚĞƌĞ͕














in	  which	  the	  computer	  only	  exists	  as	  a	  tool	  within	  the	  system	  rather	  than	  being	  






point	  where,	  again,	  these	  concepts	  can	  be	  pushed	  towards	  a	  commercial	  level.	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All	  the	  images	  provided	  in	  Appendix	  1	  are	  sourced	  from	  
DĂƫƐ͕KůŝǀŝĂ͕ΘƌŽƵŐŚĞƌ͕ <ĞƌƌǇ͕ Θ^ƚƌŝĐŬ͕:ĞƌĞŵǇ͕ ΘtŝƐĞŵĂŶ͕ƌŝ͕ΘŝůĐǌĞƌ͕ :ƵĚŝƚŚ͘;ϮϬϬϱͿ͘/Ŷ,ŝƌƐŚŚŽƌŶDƵƐĞƵŵ
ĂŶĚ^ĐƵůƉƚƵƌĞ'ĂƌĚĞŶ͕Θ^ŵŝƚŚƐŽŶŝĂŶ/ŶƐƟƚƵƟŽŶ͕ΘdŚĞDƵƐĞƵŵŽĨŽŶƚĞŵƉŽƌĂƌǇƌƚ͘sŝƐƵĂůDƵƐŝĐ͗^ǇŶĂĞƐƚŚĞƐŝĂŝŶ
ƌƚĂŶĚDƵƐŝĐ^ŝŶĐĞϭϵϬϬ͘EĞǁzŽƌŬ͕Ez͗ dŚĂŵĞƐΘ,ƵĚƐŽŶ/ŶĐ͘
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Appendix	  2
All	  the	  images	  provided	  in	  Appendix	  2	  are	  sourced	  from	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ZĞƚƌŝĞǀĞĚĨƌŽŵ͗ŚƩƉ͗ͬͬǁǁǁ͘ƉƌĞĐŝŶĞŵĂŚŝƐƚŽƌǇ͘ŶĞƚͬ
and	  do	  not	  belong	  to	  the	  Author	  of	  this	  Thesis	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